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DETAILED ACTION 

Amendment filed 7/15/05 forms the basis for this office action. In said 
Amendment Applicants substantially amended all previously presented claims 29-59 
and added new claim 60. Comments on Remarks in said Amendment are included 
below under "Response to Arguments". 

Information Disclosure Statement 

The information disclosure statement filed 7/15/05 fails to comply with 37 CFR 
1 .98(a)(2), which requires a legible copy of each cited foreign patent document; each 
non-patent literature publication or that portion which caused it to be listed; and all other 
information or that portion which caused it to be listed. Copy of Kasper et al (item AG) 
is not at all readable. It has been placed in the application file, but the information 
referred to therein has not been considered, except for all other items listed thereon, 
i.e., items previously considered (see previous office action) and Kanzawa et al (item 
AC). 

Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the "said Si/SiC 
interface having an abrupt change in C concentration of more than 1 x 10 18 atoms/cc 
over a layer thickness in the range from about 6 A to about 60 A" as recited in claims 
29-42 must be shown or the feature canceled from the claims. No new matter should 
be entered. 
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Corrected drawing sheets in compliance with 37 CFR 1 .121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1 .121 (d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Swanson et al (6,552,375 B2). Swanson et al teach a layered structure comprising: a 
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substrate 202/204/206 having an upper surface of single crystalline Si (the upper 
surface 206 is single crystalline, see note below) (col. 5, 1. 49 - col. 6, 1. 12 and col. 4, 1. 
66 - col. 5, 1. 12: N.B.: lattice mismatch between the collector 206 and any other layer 
above it is disclosed: for this there has to be a definite lattice constant value on its upper 
surface), a layer of SiC 218 (col. 6, 1. 52-65) over said upper surface, said layer of SiC 
and said upper surface of single crystalline Si (interface between 218 and Si buffer 216: 
col. 6, 1. 1-5) defining an interface having an abrupt change in C concentration of more 
than 1 x 10 18 atoms/cc over a layer thickness that overlaps with the claimed range of 6 
to 60 A (N.B.: the atomic number density of silicon is 5x1 0 22 atoms/cc; the range of the 
stoichiometric parameter X in Sii. x C x (for instance X=0.002 corresponds to a 
concentration of 0.002 times said atomic number density, i.e., 1x10 20 atoms/cc and the 
relation between X versus concentration is linear throughout the range) overlaps with 
the range as claimed; while the thickness is about 0 - 100 A, in particular 50 A: see col. 
6, 1. 26-43) in 216, it can be concluded that said interface has an abrupt change in C 
concentration as claimed and over a layer thickness that overlaps with the claimed 
range. 

Applicant is reminded that a prima facie case of obviousness typically exists 
when the ranges of a claimed composition overlap the ranges disclosed in the prior art 
or when the ranges of a claimed composition do not overlap but are close enough such 
that one skilled in the art would have expected them to have the same properties. In re 
Peterson, 65 USPQ2d 1379 (CA FC 2003). 
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Because the stoichiometric quantification of said interface layer 216 is 
characterized by zero oxygen concentration the final limitation of claim 29 is also met. 

Parenthetically, is noted that the stoichiometric formula Sii-xC x with great 
accuracy defines the composition, and does not include any oxygen (loc.cit., see above, 
in particular col. 6, 1. 52-65). 

4. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Swanson et al as applied to claim 29 above, and further in view of Shindo et al 
(6,137,120). As detailed above, claim 29 is unpatentable over Swanson et al. Swanson 
et al do not teach the further limitation defined by claim 29. However, it would have 
been obvious to include said further limitation in view of Shindo et al, who, in a patent 
on a bipolar transistor (72 nd aspect of the invention) teach a bipolar transistor (col. 64, 1. 
26-33) with single crystalline emitter, base and/or collector regions so as to improve 
electron mobility (col. 68, 1. 31-40). Motivation to include said teaching by Shindo et al 
derives from the improvement of device speed and reduced ohmic dissipation through 
enhanced electron mobility by virtue of the dependence on transit time on mobility and 
the linear relationship between conductivity and electron mobility. 

5. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Swanson et al as applied to claim 29 above, and further in view of Tay et al (5,296,258). 
As detailed above, claim 29 is unpatentable over Swanson et al. Swanson et al do not 
necessarily teach the further limitation as defined by claim 31 . However, it would have 
been obvious to include said further limitation in view of Tay et al, who, in a patent on a 
silicon carbide BiCMOS device (title and abstract) teach the selection of the CVD based 
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polycrystalline state for the SiC emitter region 20 (col. 5, 1. 10-20 and col. 9, 1. 38-42) 
which has the advantage of relative ease of making (only a 200 degree difference in 
heating during the anneal is needed to achieve polycrystallinity) needed for the 
consequent improvement of the charge carrier mobility. Motivation thus stems from the 
achieved improvement in speed at moderate cost. 

6. Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Swanson et al as applied to claim 29 above, and further in view of Fang et al 
(6,1 14,745). As detailed above, claim 29 is unpatentable over Swanson et al. Swanson 
et al do not necessarily teach the further limitation defined by claim 32. However, it 
would have been obvious to include said further limitation in view of Fang et al, who 
teach the SiC emitter region 40 in a bipolar transistor to be topped by an abutting silicon 
layer 38 so as to create an emitter contact region (col. 3, 1. 2-31 ). Inclusion of the 
teaching in this regard by Fang et al in the invention by Swanson implies the selection 
of polysilicon, hence of silicon, for emitter contact region 126 and is motivated by the 
more gradual transition in resistivity between the emitter electrode and the silicon 
carbide portion of the emitter, thus lowering the contact potential, which is the essence 
of any contact region. 

6. Claim 60 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Swanson et al (6,552,375 B2). Swanson et al teach a layered structure comprising: a 
substrate 202/204/206 having an upper surface of single crystalline Si (the upper 
surface 206 is single crystalline, see note below) (col. 5, 1. 49 - col. 6, 1. 12 and col. 4, 1. 
66 - col. 5, 1. 12: N.B.: lattice mismatch between the collector 206 and any other layer 
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above it is disclosed: for this there has to be a definite lattice constant value on its upper 
surface), one or more layers of materials selected from the group consisting of Si, SiGe, 
SiC and SiGeC (namely: SiC 218 (col. 6, 1. 52-65)), wherein said one or more material 
layers comprise at least one layer of SiC or SiGeC (namely: SiC layer 218) (loc.cit.) 
over said upper surface, and said one or more layers and said upper surface of single 
crystalline Si define one or more interfaces having an abrupt change in C concentration 
of more than 1 x 10 18 atoms/cc over a layer thickness that overlaps with the claimed 
range of 6 to 60 A (N.B.: the atomic number density of silicon is 5x1 0 22 atoms/cc; the 
range of the stoichiometric parameter X in Sh- x C x (for instance X=0.002 corresponds to 
a concentration of 0.002 times said atomic number density, i.e., 1x1 0 20 atoms/cc and 
the relation between X versus concentration is linear throughout the range) overlaps 
with the range as claimed; while the thickness is about 0 - 100 A, in particular 50 A: see 
col. 6, 1. 26-43) in 216, it can be concluded that said interface has an abrupt change in C 
concentration as claimed and over a layer thickness that overlaps with the claimed 
range. 

Because the stoichiometric quantification of said interface layer 216 is 
characterized by zero oxygen concentration the final limitation of claim 29 is also met. 

Parenthetically, is noted that the stoichiometric formula Sii. x C x with great 
accuracy defines the composition, and does not include any oxygen (loc.cit., see above, 
in particular col. 6, 1. 52-65). 

Applicant is reminded that a prima facie case of obviousness typically exists 
when the ranges of a claimed composition overlap the ranges disclosed in the prior art 
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or when the ranges of a claimed composition do not overlap but are close enough such 
that one skilled in the art would have expected them to have the same properties. In re 
Peterson, 65 USPQ2d 1379 (CA FC 2003). 

Finally, Applicants are herewith reminded of the election of species requirement 
and their election of Species 1 . Because of said election newly added claim 60 only at 
most patentably distinguishes over claim 21 through the limitation "one or more layers" 
(of SiC) instead of "a layer" (of SiC) and the limitation "one or more interfaces" instead 
of the limitation "an interface". 

Response to Arguments 

Applicant's arguments filed 7/15/05 have been fully considered but they are not 
persuasive. In particular, counter to Applicants' argument that "nothing in Swanson 
teaches or suggests formation of a SiC with an oxygen concentration in the claimed 
range, the stoichiometric expression for said Sii- x C x layer is highly accurate and does 
not include any oxygen. 

Furthermore, the particular reason why oxygen concentrations fall in the range as 
claimed in Applicants' invention is related to a particular method that is irrelevant to the 
device claims as elected by Applicant, as opposed to a method invention, by original 
representation. 

Also, counter to Applicants' allegation that the SiC layer 218 in Swanson is made 
by VPE, Swanson states that the "diffusion blocking layer 218 " may be formed by 
"other processes", specifically reciting inter alia limited reaction processing, molecular 
beam epitaxy and laser melting: see, e.g., Sexton et al (5,225,371) for a discussion why 
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laser melting, a method by which oxygen is not employed at all, reduces contamination 
problems (see title and abstract) and can be applied specifically to the formation of SiC 
(columns 3-4, specifically col. 4, 1. 48-53). 

In conclusion on the art rejections under 35 U.S.C. 103(a), all arguments in 
traverse of the rejections fail to persuade and said rejections also apply to the 
substantially amended claim language, said substantially amended claim language only 
being successful in overcoming the rejection under 35 U.S.C. 112, second paragraph. 

Furthermore, the objection to the Drawings is herewith repeated despite 
arguments by Applicants for the following reason: although Applicants argue that "such 
alternative silicon-containing regions define interfaces therebetween, which are clearly 
shown in Figures 1 and 2, where the C concentration changes abruptly", with which 
examiner agrees, Applicants also argue that said interfaces are shown "within a depth 
of less than 0.1 micron (as shown in Fig. 1)", which is arguably true based on Figure 1, 
but highly insufficient to "show every feature of the invention specified in the claims", as 
required by 37 C.F.R. 1.83(a), because 0.1 micron = 10 3 A, and therefore any detail 

even remotely on the scale of the claimed range of 6 to 60 A is wholly undisclosed by 

Figure 1 , nor is it disclosed by any other Drawing. 

Allowable Subject Matter 
a. Claims 33-38, 40 and 41 are objected to as being dependent upon a 
rejected base claim, but, subject to a successful removal of the reasons for the 
objection to the Drawings as made above, would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any 
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intervening claims. The following is a statement of reasons for the indication of 
allowable subject matter: within the context of the invention as defined by claim 
29 the p-type and n-type dopants of said SiC layer were not found in the prior art 
to have the concentration as recited in claims 33 and 34, respectively. 

o 

b. Claim 39 is objected to as being dependent upon a base claim, but, 
subject to a successful removal of the reasons for the objection to the Drawings 
as made above, would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. The following is a 
statement of reasons for the indication of allowable subject matter: within the 
context of the invention as defined by claim 29 the S:Ge layer as recited in claim 
39 has not been found in the prior art. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Johannes P. Mondt whose telephone number is 571- 
272-1919. The examiner can normally be reached on 8:00 - 18:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J. Flynn can be reached on 571-272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 



Patent Application Information Retrieval (PAIR) system. Status informattOFERMSORY PATBH Eto^fe 



published applications may be obtained from either Private PAIR or Public PAIR.//^ 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

JPM 

September 24, 2005 




